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Tab. 1 Table of factors and levels

A
B C D
First Order
1 SIMPLE Standard k - & Standard
Upwind
Second Order
2 SIMPLEC RNG k-¢ PRESTO!
Upwind
3 — Realizable k —&  Second Order QUICK
1 4
A 2 3
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AB.C.D Ly
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Tab. 2 Table of blended orthogonal table 118 (21 x37)

A B C D
1 1 1 1 1 1 1 1 1
2 1 1 2 2 2 2 2 2
3 1 1 3 3 3 3 3 3
4 1 2 1 1 2 2 3 3
5 1 2 2 2 3 3 1 1
6 1 2 3 3 1 1 2 2
7 1 3 1 2 1 3 2 3
8 1 3 2 3 2 1 3 1
9 1 3 3 1 3 2 1 2
10 2 1 1 3 3 2 2 1
11 2 1 2 1 1 3 3 2
12 2 1 3 2 2 1 1 3
13 2 2 1 2 3 1 3 2
14 2 2 2 3 1 2 1 3
15 2 2 3 1 2 3 2 1
16 2 3 1 3 2 3 1 2
17 2 3 2 1 3 1 2 3
18 2 3 3 2 1 2 3 1

0
3
Tab. 3 Range analysis of the numerical simulation results
A B C D
1 1 1 1 1 37.95%
2 1 1 2 2 35.71%
3 1 1 3 3 36.27%
4 1 2 1 2 8.27%
5 1 2 2 3 11.46%
6 1 2 3 1 18.24%
7 1 3 1 3 196.39%
8 1 3 2 1 114.57%
9 1 3 3 2 245.03%
10 2 1 1 2 37.61%
11 2 1 2 3 35.28%
12 2 1 3 1 36.94%
13 2 2 1 1 3.19%
14 2 2 2 2 10.80%
15 2 2 3 3 9.91%
16 2 3 1 3 165.61%
17 2 3 2 1 116.15%
18 2 3 3 2 186.22%
K, 704% 220% 449% 327% —
K, 602 % 62% 324% 524% —
K; 1024 % 533% 455% —
ke, 78% 37% 75% 55% —
ky 67% 10% 54% 87% —
ks — 171% 89% 76% —
R 11% 160% 35% 33% —
K —
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K./s; R— R =max{k, k, k;} —min
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nano—luid working media on the migration characteristics of the heat and mass in the film evaporation zone on the
capillary curved liquid surface. It has been found that increasing the superheating degree will lead to a decrease of
the area of the film evaporation zone an increase of the heat flux density on the evaporation interface and an in—
crease of the total heat quantity exchanged in the film evaporation zone and at the same time however weaken the
stability of the film interface. By adding an appropriate amount of nano particles to the traditional fluid working me—
dium the kinematic viscosity coefficient of the nanoHluid will decrease with an increase of the volume fraction the
heat conduction coefficient will increase with an increase of the volume fraction thus affecting its heat and mass
transfer effectiveness. In the meantime however the stability of the evaporation interface will be weakened. A vari—
ety of nano-luids has a conspicuous influence on the capillary curved liquid evaporation surface and the nano-fluids
with a relatively low kinematic viscosity coefficient and a relatively high heat conduction coefficient can have more
heat quantity be transferred. Key Words: capillary curved liquid surface nano-fluid film evaporation heat and

mass transfer

NO, = Optimization of the Prediction of the NOx Emissions of
a Boiler Based on an Improved Swarm Algorithm NIU PeiHfeng LIU Yong-chao ZHANG Xian-chen
ZHANG Xiang-ye ( Hebei Provincial Key Laboratory on Industrial Computer-based Control Engineering Yanshan U-

niversity Qinhuangdao China Post Code: 066004 ) //Journal of Engineering for Thermal Energy & Power.
-2014 29(4). -427 -433

Studied were the problems relating to the NO,, emissions of circulating fluidized bed boilers in power plants and im—
proved was the artificial swarm algorithm. In combination with the least square supporting vector machine the au—
thors established a model for the NO, emissions of boilers and optimized the adjustable parameters of the boiler and
reduced the NO, emissions concentration. A comparison of the improved artificial swarm algorithm with the basic
artificial swarm algorithm and the particle colony algorithm indicates that the model based on the improved artificial
swarm algorithm can predict very well the NO, emissions concentration and boasts a very strong identification and
generalization ability and at the same time it also indicates that the improved artificial swarm algorithm is quick in
calculation and has an edge in optimizing data. Through a simulation test the optimized NO, emissions concentra—
tion can obviously decrease displaying its practical value in engineering applications. Key Words: boiler combus—

tion optimization least square supporting vector machine NO, emissions concentration artificial swarm algorithm

= Applications of the Orthogonal Test Method in the
Numerical Simulation Study of Waveform Plate Separators WANG Song WANG Ting ZHANG Zhi-

qiang WANG Meng ( College of Power and Energy Source Engineering Harbin Engineering University Harbin Chi-
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na Post Code: 150001) //Journal of Engineering for Thermal Energy & Power. —2014 29(4). -434 —438

To comparatively precisely calculating the resistance characteristics of a waveform plate inertial separator the au—
thors combined the orthogonal test method with the numerical simulation. On this basis the influence of different
numerical calculation methods on the resistance characteristics of the waveform plate inertial separator was discussed
and an optimum numerical simulation method was obtained through a range analysis. It has been found that when
the inertial separator is numerically simulated the turbulent flow model has a biggest influence on the calculation re—
sults the discrete format has a slightly small influence and the pressure difference compensation and pressure-speed
coupled algorithm has a smallest influence among which the combination of RNG k — g turbulent flow model Sim—
plec algorithm second-order pressure interpolation and Quick discrete model has an error of 6. 8% in predicting the
resistance characteristics of the waveform plate separator. Key Words: inertial separator orthogonal test numerical

simulation test verification

CAP1400 = Dynamic Analysis of the CAP 1400 Rotor of a Feedwater
Pump in the Conventional Island of a Nuclear Power Station MIAO Fang-ming CHEN Ning ZHANG

Jiang—tao ( Shanghai Electric Power Repairing and Manufacturing Factory Co. Ltd. Shanghai China Post Code:
201316) //Journal of Engineering for Thermal Energy & Power. —2014 29(4) . -439 —444

In the light of the problems relating to the safety and smooth operation of the CAP1400 tilting-pad sliding bearing—
rotor system of a feedwater pump in the conventional island in a nuclear power station by using the finite element
QZ algorithm calculated was the critical rotating speed under various supporting conditions. Firstly a tilting-pad
bearing with five pads were designed and such non-inear dynamic parameters of the bearing as the oil film thick—
ness stiffness and damping etc. were calculated. Secondly a model for bearing—rotor systems was established and
the solutions to the critical rotating speed of the tilting-pad bearing—rotor system under the rigid supporting elastic
supporting and “wet-state” supporting conditions were sought by using the characteristic data of the oil film. Final-
ly an ondine test was performed of the feedwater pump and the vibration values in various directions and at different
locations at various flow rates were acquired. It has been found that when the oil film thickness of the tilting-pad
bearing is between 0.04 mm and 0.05 mm its stiffness will increase with an increase of the rotating speed and the
damping will be in this contrary. The critical rotating speed under a rigid supporting will be higher than that under
the elastic supporting while an increase of the stiffness of the water film under the “wet-state ” condition will make
the first-order critical rotating speed be in a range from 8 100 r/min to 8 777 r/min far higher than the actual oper—
ation rotating speed. All the vibration values and the vibration speeds of the bearing measured during the test in the
vertical horizontal and axial direction meet the national standards. The calculation result of the eritical rotating

speed and the test one can offer a design basis for safe and smooth operation of the tilting-pad bearing—rotor system



